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RESEARCH QUESTION 
How can we create a sustainable PMFC? 
→ Able to maintain a stable voltage for 24 hours 
RATIONALE 
To provide electricity to the people living in rural areas 
→ Increases their productivity rate 
BACKGROUND 
Costly Components are hard to come by 
       Only able to power appliances that have low power needs Low power density
       High internal resistance  Inefficient 

PROJECT OVERVIEW AND METHODOLOGY 
WORMTEA IS WORM 
DROPPINGS THAT CAN BE 
USED AS FERTILISER FOR 
PLANTS! 
H.P. Bennetto (1990) Electricity Generation by Microorganisms 
H.P. Bennetto (1990) Electricity Generation by Microorganisms 
Materials we used 
during the 
experiments 
Picture of our 
actual set-up 
EXPERIMENTS CARRIED OUT 
Compare difference in voltage output between the 
MFC and PMFC 
Find out about the effects of wormtea on voltage 
output 
Find the best natural reducing and oxidising agents 
PMFC VS MFC 
WORMTEA VS NO 
WORMTEA (PMFC) 
REPLACING 
CHEMICALS WITH 
NATURAL 
RESOURCES 
A 
B 
C 
VARIABLES AND CONTROLS  
Variables Control 
➢  PH level 
➢  Temperature 
➢  Concentration of chemicals 
○  0.001 moldm-3 of Methylene Blue 
○  0.020 moldm-3 of Potassium 
Manganate (VII) 
➢  Size of PMFC 
➢  Size of Electrodes 
➢  Type of Electrodes 
➢  Type of Electron Mediators 
➢  Type of dataloggers used 
➢  Type of wires 
➢  Locations of setups 
➢  Set-up with only chemicals and 
electrodes attached 
○  Voltage produced by 
reaction of chemicals 
RESULTS AND DISCUSSION 
Wormtea allows 
for a gentler drop 
after peak voltage 
has been reached 
Peak voltage: 0.394V Peak voltage: 0.257V 
Peak voltage: 0.374V 
Peak voltage: 0.090V 
Peak voltage: 0.391V 
Peak voltage: 0.095V 
Peak voltage: 0.096V 
Salt vs tap water 
experiment yields 
the highest 
voltage of 0.391V 
Average Voltage Reading of the setup without a plant:      
 0.016V                              0.100V 
CONCLUSION 
● Natural oxidising and reducing agents can replace toxic 
chemicals 
● Natural reagents lower the voltage output but makes the 
set-up more sustainable & accessible 
● Plants may be an better alternative to generating greener 
electricity for usage  
● Salt-Tap water set-up yielded the best results (peak voltage 
of approximately 0.4V) 
FUTURE WORK 
Increase power & efficiency by decreasing resistance  
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